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UNITED STATES

PATENT OFFICE.

OSCAR F. FORSBERG AND JULES A, BIRSFIELD, OF CHICAGO, ILLINOIS, AS.
SIGNORS TO WESTERN ELECTRIC COMPANY, OF CHICAGO, TLLINOTS, A

CORPORATION OF ILLINOIS.

SIGNALING-KEY.

. No. 855,168.

Specification of Lietters Patent,

Patented May 28, 1907.

_ Application filed October 27, 1902.‘ Serial No, 128,871,

1o all whom it may concern:

Be 1t known that we, Oscar F. FORSBERG
and JULES A. BIRSFIELD, citizens of the
~ United States, residing at Chicago, in the
5 county of cook and State of Illinois, have in-
vented a certain new and -useful Improve-
ment in Signaling-Keys, of which the follow-
ing is a full, clear, concise, and exact descrip-
~ tion. | |

1o QOur invention relates to a signaling key
- for telephone switchboards. Where g nums-
ber of substation telephone instruments are
connected on a single circuit or ¢ party line”’
1t 1s not uncommon to signal
*5 stations from the central office switchboard
by sending out current tg ring all the bells at
once but according to a certain understood
code—that is to say, a long ring for one sta-
tion, a slort ring for another, two short Tings

tor another and so on.- .
We have devised an improved key which
wheninitially set by the operator will there.
- after act automatically and accurately to
transmit any desired signal , whether that
75 signal be a mere arbitrary number of rings or
a “code’” of long and short rings to follow

one another in a given sequence,

20

-in the key of our invention a8 number of

transmitter members are arranged so that
any one oi them may be brought into oper-
ative relation to the switch that applies the
signaling current, and motor mechanism is
provided which may be set by the attendant
to eifect the operation of the transmitting
device, whereby any one of the predeter-
mined signals may be sent, dependent upon
the particular transmitter member which
has been selected. Preferably, the trans-
taitter members are toothed bars disposed
o longitudinally upon a siilding cylinder or
drum which is moved longitudinally by
means ot a suitably-mounted plunger. In
the operation of
the plunger rotates the cylinder to bring a
45 particular one of the toothed transmitier
bars into operative relation to g contact
spring which controls the apphication of ring-
ing current. Then when the cylinder has
“been depressed, the motor mechanism (which
50 1 provided with an escapement) slowly re-
turns said eylinder to its normal posttion, and
i its journey the teeth of fhe particular
transmitter-bar selected . are brought one

30

35¢

“explained in detail by reference

the mdividual )

the device the rotation of

 after another into engagement “with the

switch spring, causing the latter to move to
and fro to make and break the circuit. The
signal transmitted is thus. dependent upon
the particular transmitter member brought
mto play, which was initially determined by
rotating the plunger through s given arc.
- The key of our invention will be particu-
laly described and further features thereof
to the ac-

55
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companying drawings, in which .
Figure 11s a plan view of the key asseen by
the operator; Fig. 2 is a side elevation there-
of, looking from the left hand side; Fig. 3is a
sectional elevation; Fig. 4 is'a detail sectional
view of the traveling transmitter drum and
associated parts; Fig. 5 is a view similar to 70
Fig. 3 showing the plunger partially de- -
pressed ;: Fig. 6 1s a sectional plan view on line
0—6 of Fig. 5, showing the gearing for rotat-
Ing the transmitter drum; Fig. 7 is an eleva-
tion partly in section of the key as seen from 75
the right hand side, showing the plunger
fully depressed; Fig. 8 is a detail sectional
view on line 8—8 of Fig. 5. Fig. 9is a view
similar to Fig. 8 but showing the transmitter -
drum in an intermediate position. Fig. 10 8¢
18 8 vertical transverse section on line 10—10 -
of Fig. 2. Fig. 11 is a similar view showing.
the plunger depressed. Fig. 12 is'a circuit .
diagram 1illustrating how the key shown in
Figs. 1—11 may be connected for use with 8s
an operator’s cord circuit, to signal any one
of ten stations of a party line. T
The same letters of reference are used to
designate the same parts wherever they are
shown. | , . : QO
Referring first to the diagram Fig. 12, to |
tlustrate the application of the nvention, g -
metallic circuit telephone line 1 2 ig indi-
cated, extending from ten substations {five
bells on each side of the line) to g spring jack gz
terminal at a central office, where connection -
may be made with the line by means of the
operator's plug and cord circuit. ‘The two.
strands of the cord circuit are connected res!
spectively to a pair of contact Springs a® a*of 100

‘the ringing key, and other springs & b4, which.

are connected with extensions 3% 4* of the

cord circuit, and are normally held under.
tension to make . contact with Springs a® @t
respectiveiy so that the cord eivenit &y nor- 1og
maliy be electrically continuous. The plup-
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oer ¢ of the ringing key carries two insulating |

pieces ¢’ b’ which are adapted to wedge apart
the members of each pair-of contact springs
@ ot and b® b* respectively. Normally the
piece b’ holds springs b° b* in engagement with
springs ¢* at, and these latter are thus also
held away from their resting contact anvils
a® a°, which are grounded. 'The free pole of

a grounded generator G is connected by a

conductor 5 through controlling switch con-

tacts ¢ ¢’ with the alternate contact anvils

o' a® of springs a® a* respectively. When
plunger a is depressed, a narrower portion ot
the insulating piece &’ is brought between
springs b® b* so that these springs move to-

ward one another, breaking contact with
springs a® ¢* respectively. The depression of

the plunger also brings the periphery of the
insulating sector-shaped wedge -a’ mto en-

gagement with one or the other of the springs
“a® a*, dependent upon the position of rotation

- of the plunger; and the spring so engaged is

thrust out into contact with 1ts alternate

anvil, which is connected with generator.

The other spring of the pair 1s allowed to con-
tact with 1ts grounded resting anvil. In
short, the depression of the plunger a inter-
rupts-the cord circuit, grounds one side of the

 circuit and connects the other side to the

35
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- mounted in bearings so that it may both ro-

calling generator, thus ringing out on one side
or the other of the line dependent upon which
of the springs a® a* has been engaged by the

wedge piece @’. During the depression of the -
plunger the application of the ringing current.
1s controlled by the switch contacts ¢ ¢/, and -

we will now proceed to describe the mechan-
ism of our invention by which these contacts
may be opened and closed automatically to
send any desired signal. |

The key as seen by the operator appears
as shown in Fig. 1. The plunger which is

tate axially and slide longitudinally, projects
through the dial plate d and is furnished with
a k b% or button @® by which 1t may be ma-
nipulated. It also carries a .pointer which

indicates its angular position upon the dial. !
In a suitable framework below the dial

plate—that is, below the switchboard table,

50

55

1s the mechanism of the key. The lower part
of the framework supports the main switch
springs @® a* ete. in position to be actuated
by the insulating collar & and sector-shaped
wedge piece ¢’ which are carried by the plun-
cer. A compression-spring «® encircles the

~ lower portion of the plunger, and being con-

fined between the framework or bearing and

the low,ef'edgg of the collar b/, serves to yield-

60

ingly maintain the plunger in an elevated
position. - |
The signal-producing switch springs ¢ ¢

~are provided with an actuating spring or

6

lever ¢?, the end whereof is positioned to be
engaged by the transmitter members f,

855,168

a cylinder ¢g. Said cylinder is mounted to
slide longitudinally upon a vertical shaft ¢,
and also rotates with said shaft. The toothed
transmitter bars are disposed longitudinally
on the sides of the cylinder, so that by rotat-
ing the cylinder any one of said transmitter
bars may be brought into operative relation
to the actuating spring ¢* of the signaling
switch. Then as the cylinder 1s slid
the shaft¢’, the teeth of the selected trans-
mitter bar one after the other engage the pro-

jecting end of the spring ¢?, whereby the
spring ¢ is caused to make and break contact

with its anvil ¢/. A long tooth of course,
causes the contact to be maintained for a
little time, while said tooth is passing, while
a short tooth causes only & momentary con-
tact. Any desired ‘‘code’ signal of long

| and short rings may thus be produced by a

transmitter bar having corresponding teeth.

Figs. 5 and 6 show the gearing ¢* which
connects the plunger a with the shait ¢', so
that the two rotate together, the indicator d’
carried by the plunger thus showing the an-

gular position of the cylinder—that 1s, show-

ing which transmitter bar is in operative re-
lation to the controlling switch.

A spring-actuated click lever A, shown

most clearly in Fig. 6, has a tooth which en-
gages the teeth of the gear wheel upon the
plunger shaft, so that as the plunger is ro-
tated it will move a full step at a time and

come to rest naturally in the proper position

70

along

75
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to bring the appropriate transmitter bar

fully in line with the spring ¢* which 1t 1s to
actuate. To prevent the plunger from being
rotated while depressed a dog k' i1s carried by
a rocking lever & which normally tends to

{ thrust said dog into the path of the click

lever. The sliding eylinder ¢ is mounted to
travel with a sliding carriage m, and when
said carriage is at the upper end of its Journey
a portion thereof engages a pin carried by the

rocking lever & and moves said lever to with-

draw the dog &’ from the path of the chck le-
ver and leave the latter free to vibrate.

- The carriage m of the transmitter cylinder
is arranged to be depressed by the depression
of the plunger and then slowly returned to
its normal pesition by mechanism which we

shall now proceed to describe.

The transmitter carriage i1s mounted to

1CO

Y05

110

115

slide up and down on a vertical rod [/, and

carries a rack bar m’ which is engaged by a

pinion m? fixed upon a shaft n. A coiled

spring #? acting upon said shaft n yieldingly
maintains the carriage m at the upper end of
its journey, the spring being wound up when
the shaft n is rotated in a direction to de-
press the carriage. The rotation of the

shaft n is brought about by means of a pinion
o carried thereon and meshing with a rack o

carried by the plunger @. In order that the

‘transmitter carriage may be returned inde-

which are shown as toothed bars carried upon | pendent of the plunger, the latter being held

120
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depressed until the former has finished its up-

‘ward journey, the pinion o is not fixed upon

the shaft » but is loosely motnted thereon
and motion is transmitted from said pinion
to the shaft through the agency of a pawl p
and cam plate ’.  The paw] is pivoted to g
disk 2" fixed upon the shaft 7, and the cam
plate p’, which is in effect g ratchet wheel of
one tooth, is fixed to the pinion o and ar-

ranged to rotate therewith loosely upon the | D

shaft. The rack o’ carried by the plunger is
adapted to engage the pinion whatever the

angular position of said plunger, and may he

formed as shown of a series of teeth each one

of which extends clear around the. plunger,

the teeth thus forming a series of beads or an-
nular enlargements upon the plunger,

As the plunger is depressed the rack o’ ro-
tates pinion o and cam plate p’; this latter

engages pawl p mounted on the disk n' |

which is fixed upon the shalt 7, 80 that said
shatt is rotated, winding up the coiled spring
and acting through pinion m;? and rack bar
m’ to depress the transmitter carriage m.
As the plunger reaches the bottom of its

Journey, the disk »’ reaches 1 position 'of ro- |-

tation such that the pawl p is engaged by &
pin p* projecting into itg path, and is raised
from the notch of the cam plate p” whereby

bars fmay be brought into operative relation
to the switch-operating spring finger ¢?, the

——

a

inder g and as the lower end ofits journey is

actuated, so that the

current to the circuit
~control of the switch:

Treached the main switch Springs @ a* b b* are

application of ringing
18" brought under the

the shaft 2 is released ang begins ta-be ro-

tated by the spring

to return the trans-

mitter carriage to its normal position, the

movement being retarded by the clock train.
uring the upward travel of the cylinder

carriage, the previously selected transmitter
bar actuates the contact springs ¢ ¢/, and
thus causes the sending of 8 signal, the char-

acter of said signal being dependent upon the

¢ ¢'; at the same time 70

teeth of the transmitfer bar in question. 8o
The plunger is held down and locked against

+

rotation during the transmission of the signal,
but finally is released and returned to its nor-

méal position.

- Having now deséribed__ the

bodiment of oy invention‘_ we claim as new,
and desire to secure by Letters Patent the

tollowing: ‘

rent, of a number of

transmitter members

for determining the actuation of said switch,

selecting mechanism

whereby any one of

“actuation of said subsidiary switch, any one

of said transmitter members being brought

preferred em- g 5

30 the shaft » is. released and rendered inde- | said transmitter members may be brought -
pendent of the plunger, so that though the | into operative relation to. the switch, and
plunger remains depressed the transmitter | motor mechanism arranged to operate the
carriage is returned to jts normal position. | switch through the agency of the selécted
To retard this upward movement. of the transmitter. =~ N .

35 transmitter carriage an escapement is pro- 2. Inakey, the combination with a switch, 100

vided, consisting of a clock train which is | of g number of distinctive signal trans-
connected by means of g pawl and ratchet mitters, g plunger adapted in its rotation to
wheel » with the shaft ». ‘When the shaft is bring any of said transmitters and the switch
rotated in depressing the plunger the paw] ¢ | Ito operative correlation, said plunger being

40 on the main wheel of the clock train slides adapted in a longitudinal movement to cause 1oz
over the teeth of the ratchet wheel without | the cooperation of the selectod transmitter
moving the clock train, but the opposite ro- | with the switch to produce a distinctive sig-
tation of the shaft in elevating the trans- | nal. I | . -
mitter carriage is effected against the resist- | 3. The combination with a signg] switeh,

45 ance of the escapement, the. teeth of the | of g transmitter cylinder independent of the ;1o
ratchet wheelrengaging the pawl of the clock | circuit of ssid switch, .and a series of trans-
train to move the same. A detent lever s | mitter members carried by said cylinder and
cngages a shoulder on the plunger a¢ and arranged to be selected or brqu%?t into oper-
holds said plunger depressed unti! the trans- ative relation to the si nal switch by the rela-

5o mitter'carria.ge has been returned to 1ts nor- | tive rotation of the ¢y inder, the transmitter 11 5
mal position. Toward the end of the up- | soselected being caused to éngage and operate
ward travel, as the disk »’ approaches tllie the signal switch by the relative longitudinal
limit of its backward rotation, a cam ¢’ car- | movement of the cylinder. ‘ o

- ried thereby engages the detent lever and | 4. Ing key, the combination with g rota-

55 Moves the same out to release the plunger, | table and longitudinally-movable plunger, of 1¢o

- whereupon the latter is returned quickly to | & main swite operated by the depression of
1ts normal elevated position by the spring a®. | the plunger, a subsidiary switch adapted

To review briefly the operation, the rota- when operated to produce signals,in the cir-
tion of the plunger ¢ rotates the cylinder g, | cuit governed by-said main switch, 8 number

60 whereby any desired one of the fransmitter | of transmitter members for determining the 125

particular bar selected being indicated by the | into operative relation to the switoh by the
position of the pointer on the dial 4. Then a | rotation of the plunger, a motor mechanism
05 depression of the plunger depresses the cyl- | set in operatron by the depression of the ; 30
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%

plunger, adapted to bring the subsidiary

switch and the selected transmitter member
into active co-operation in the transmission of

a signal and mechanism for retaining the
plunger during the operation of the trans-
mitting mechanism.. - .
.5. In a ringing key the combination with a
switch for controlling the application of ring-

ing current, of a series of transmitter mem- |
bers, said members being adapted to be se--

lected or brought into cperative relation to

- the switch, a longitudinally movable plunger,

15

20

motor mechanism set in the depression of the
plunger adapted to efiect a movement of the
selected transmitter member to operate said
switch, and means actuated by the plunger
at the end of its downward movement adapt-
ed to.release sald motor mechanism.

6. In a ringing key, the combination with
s transmitter for controlling the application

* of ringing current, said transmitter compuris-

‘its operation, o

ing a switch and a transmitter member
adapted to engage the switch to determine
s longitudinally-movable

plunger adapted in its depression to effect a

relative movement of the switch and trans-

. mitter memher, motor mechanism sef in the

30

35

40

45
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depression of the plun
the plunger at the end of its downward move-
ment to release the motor mechanism to ef-
fect a Teverse relative movement of the

switch and transmitter member, and mech-.

anism also actuated by the plunger at the end
of its downward movement operating to es-
tablish an operative condition of the trans-
mitter only during the reverse relative meve-
ment of the switch and transmitter member.

7. In a ringing key, the combination with.

a subsidiary switch for controlling the appli-
cation of ringing current to & line, of a trans-
mitter cylinder, a series of transmitter mem-
bers carried by said cylinder and arranged to
be brought
to the subsidiary switch by the relative rota-
tion of the cylinder and to actuate said
switch by a relative longitudinal movement
of the. cylinder, a rotatable and longitudi-
nally movable plunger adapted 1n its rota-
tion to effect a rotation of the cylinder and in
its depression to efiect a longitudinal move-
ment of the cylinder, motor mechanism set

' in the depression of the plunger for effecting

a reverse l{m(%itudinal’movement of the cylin-
der independent of the plunger, means actu-
ated by

anism, a catch for holding the plunger de-

~ pressed during the reverse movement of the

Ho

05

(iﬁlinder, and a main

switch actuated while
the plunger 1s depressed, to establish con-
nection between the aforesaid subsidiary
switch and the hne.

2. In a ringing key, thé. combination with |
4 main switch for controlling the application
line, of & piunger |

of ringing current to &

ger, means actuated by,

selectively into operative relation

the plunger at the end of its down-.
ward movement to release sald motor mech- -

i

.being made

a plunger, of a cam plate

‘device p* op _
from the cam plate when the plunger reaches

‘being adapted to be

855,168

adapted when depressed te operate sald
switch, a transmitter adapted to determine

‘the character of the ringing current applied

through the main switch, said transmitter

the plunger, a detent lever s for holding the

plunger depressed and a cam s’ moved against

the detent lever in the operation of the trans-

mitter to release the plunger. o
,9. In a ringing key, the combination with
2 Switch ¢ of a transmitter member f adapted

operative by the depression of

7¢

75

to be moved to actuate said switch, a trans- |

mitter carriage m, a manually operated
plunger for nioving said transmitter carriage,

-clockwork for returning said carriage to 1ts
ism for transmitiing

lunger to the transmitter

the plunger is depressed, means

normal position, mechanism
motion from the
carriage as
operated at the end of the downward move-
ment of the plunger to release the trans-
mitter carriage fromy the plunger,
the carriage 1s allowed to return independ-

‘whereby

30

ently. of the plunger, a detent lever s for .

-holding the plunger depressed Wwhile the trans-

mitter carriage is returning, and a cam &'
actuated by the clockwork to release the
plunger at the end of the return movement
of the transmitter carriage, substantially as
deserided. - | | - |

"10. In aringing key, the combination with
_ n rotated by the
depression of the plunger, a disk n’ and mech-
anism for coupling
disk while the plunger is being depressed, a
! erating to disconnect the disk
the limit of its downward movement, clock-
work for causing a reverse rotation of
disk to return it to its normal position, a
tent lever s operating to hold the plunger de-
pressed, a cam &' carried by the disk n’ and
adapted to be brought into enga ement with
detent lever s to effect the release of the
plunger as the disk completes its reverse

movement, a transmitter member*moved 1n

‘the rotation of the disk, and a ringing switeh |

operated by said transmitter member, sub-
stantially as described. S

-11. In a ringing key _
a switch for controlling the a plication of
ringing current, of a series o “transmitter
members, a support. therefor, said members

the switch, a longitudi-
nally-movable plunger, motor mechanism
set in the depression of the plunger adapted
to effect a movement of said transmitter sup-

operative relation to

90

95

the cam plate with the.

100

the.
de-

10§

1310

the combination with

115

selected or brought into -

126

port, the selected transmitter member as the

support is moved operating sald switch, and

means actuated by the plunger at the end of

its downward movement adapted to release
said motor mechanisim. -

"12. The combination with a signal switch,
of a cylinder, a series of transmitier members
carried thereby, and -a rotatable plunger

125

130
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addpted to rotate said cylinder and bririg'
a.ng one of said transmitier members indi-
vidually into operative relation to the switch,

mally to effect
ment of the cylinder

sald dpl_unger being adapted when moved-lon-
' a longitudinal move- |

to operate said switch

138. Ina ringing key for telephone switeh-

to ed to control the application of ringing cur-
rent, of a number of transmitter members

- for actuating said switch, a plunger adapted

when'rotated to brin

|-1902.
boards, the combination with 5 switch adapt- |

g any Individual frans-

mitter meﬁlber*iﬁto-bper'a,tive!relation to the
switch, and motor mechanism set by said g
plunger in its longitudinal movement, adapt- |

of the selected transmitter. B _
In witness whereof, we hereunto subscribe
our names this 29th day of August A. D., 20

'-,:"'O.SCAR' F FORSBER‘G'. a

ed to operate the switch through the agency

S - JULES A, BIRSFIELD.
Witnesses: . = S

- Duncan E. WorEerT,

Epwixn H. SMyYTHE,
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